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1. INTRODUCTION 
 
Proposed structural alternatives currently being considered for improvements along 
Passaic Valley Road include levees, floodwalls, and culvert crossings.  This 
Geotechnical Investigation Report consists of a preliminary evaluation of subsurface 
conditions as they impact the structural alternatives.  The report includes evaluation 
of existing published data and data collected in the field investigation.  The field data 
consists of test borings, soil sampling, and laboratory testing. 

 
2. EVALUATION OF EXISTING DATA 

 
Geological and geotechnical information for the study site was obtained from 
geologic and topographic maps and aerial photography. The site is a wooded 
floodplain near the town of Stirling, NJ in Long Hill Township in southern Morris 
County near the Somerset County-Warren Township border.  It is 15 miles southwest 
of Newark, NJ and south of the Great Swamp National Wildlife Refuge. 
 
2.2 Physiography and Geomorphology 
 
The study area is nearly flat with approximate elevations ranging from 212 to 215 ft-
msl with small hills on the west and east ends that rise above elevation 225 ft-msl. A 
PSE&G overhead electric transmission line crosses the study area from southwest to 
northeast. Three drainage ditches flow southward across the study area and into the 
Passaic River. The Passaic Valley Road parallels the river and is the north boundary 
of  residential and commercial properties that occupy the areas between the road and 
the River. The levee / floodwall is aligned across two unpaved and one paved road 
(Warren Avenue). 
 
The project area is located in within the Piedmont physiographic province. This 
province contains sedimentary and igneous rocks of Jurassic age, including siltstone, 
shale, sandstone, conglomerate and basalt. The more resistant basalt has formed 
ridges and uplands.  The Watchung Mountains, Long Hill and Hook Mountains, 
rising to elevations over 400 ft-msl, are comprised of this basalt. The valleys and 
lowlands are comprised of the sedimentary rocks that are overlain by glacial outwash. 
A terminal moraine from the Wisconsin glacial period is located to the northeast of 
the project area. Remnants of glacial outwash have formed level plains sloping from 
the terminal moraine. This outwash is a combination of sand and gravel deposited 
from glacial meltwaters and silt and clay deposited by glacial lakes.  Such lakes 
typically form adjacent to the glaciers upon retreat. Glacial Lake Passaic is 
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responsible for the thick deposits of silts and clays, which are found within the project 
area.  

 
2.3 General Soil Information 
 
The USDA/SCS Soil Survey for Morris County, issued August 1976, shows two soil 
types within and one soil type adjacent to the project area. Within the project area are 
the Urban land-Penn complex (Um) and Urban land-Whippany complex (Uw).  
 
The Um soil type is described as being well-drained soils that are underlain by red 
shale. It occurs near the bottom of slopes of the Watchung Mountains. Um soils 
consist of approximately 40 percent cut and fill land and 40 percent Penn soils.  These 
types occur in a complex pattern and can not be mapped separately. The underlying 
red shale was encountered in boring B-1 at a depth of 7 feet.   
 
The Uw soil type is described as somewhat poorly drained, nearly level or gently 
sloping clayey soils. It occurs in areas where developments extend into the bottom of 
the basin formerly occupied by glacial Lake Passaic. The soil is about 40 percent fill 
land and 40 percent Whippany soils in a complex pattern. The complex displays a 
water table near the surface most of the winter and spring. Occasional flooding is a 
hazard. In many areas drainage cannot be improved due to the low position of the 
soil.  
 
Adjacent to the project area is the Parsippany silt loam (Ph). This soil is found 
adjacent to the Passaic River to the south of the project area. This soil is described as 
deep, nearly level, and poorly drained and is on the level bottom of the basin formerly 
occupied by glacial Lake Passaic. Ph soils formed in stratified sediment of lacustrine 
(lake) origin derived mostly from red and brown shale, basalt and granitic rock. It has 
a perched water table at or near the surface for long periods. Because of its low 
position on the landscape, the soil receives runoff from adjoining higher areas. 

 
 

3. FIELD INVESTIGATION 
 

A Test Drilling Program was performed from October 29th to October 30th, 2002 by 
Land, Air, Water Environmental Services, Inc. of Center Moriches, NY. Eight (8) test 
borings were completed, totaling 179 lineal feet (locations on Figure 1). The boring 
depths varied from 14.0 feet to 25.0 feet. The test borings were inspected by a 
Geologist from the Michael Baker Corporation and the test boring records can be 
found in Appendix A. Test borings were advanced by direct push methods using a 
track-mounted Geoprobe rig with a 1-1/2 inch I.D., 5 foot barrel. Continuous and 
representative samples of each soil type were collected in a clear plastic liner for 
further observation and laboratory testing. Pocket penetrometer test were taken and 
recorded to obtain unconfined compression test values. Groundwater depths, if 
encountered, were noted on the test boring records.  Test borings were backfilled with 
bentonite and cement upon completion.  
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No undisturbed samples were taken for this phase of the project. A field 
representative of the New York District Corps of Engineers was present to take Hnu 
readings on the soil samples. 
 
 

TABLE 1 – TEST BORING SUMMARY 
Boring No. Surface Elevation 

(ft-msl) 
Total Depth (ft) Depth to Ground 

Water (ft) 
B-1 215.0 14.0 10.0 
B-2 213.0 25.0 4.5 
B-3 212.3 20.0 9.3 
B-4 212.3 25.0 5.4 
B-5 212.3 25.0 2.1 
B-6 212.5 20.0 2.0 
B-7 212.5 25.0 Dry 
B-8 209.0 25.0 Dry 
 

 
4. LABORATORY TESTING 

 
Selected samples were tested for moisture content and Atterberg limits (liquid limit, 
plastic limit, and plasticity index). Ackenheil Engineers, Inc. tested twelve samples under 
contract to Baker. Test results appear in Table 2 below.  Unified Soil Classifications were 
determined using Atterberg limits alone, since nearly all samples were fine-grained soils. 
These classifications ranged from MH (elastic silt) to CH (fat clay).  Laboratory test data 
appears in Appendix B. 
 

TABLE 2 - LABORATORY TEST RESULTS 
Boring 

No. 
Sample 

Depth (ft) 
Liquid 
Limit 
(%) 

Plastic 
Limit 
(%) 

Plasticity 
Index 
(%) 

Moisture 
Content 

(%) 

Classification 
(USCS/ 

AASHTO) 
B-1 5.8-6.3 55 29 26 24.8 CH/A-7-6 
B-2 24.6-24.8 60 31 29 43.8 MH/A-7-5 
B-4 24.7-25.0 33 24 9 29.7 ML/A-4 
B-5 9.4-10.0 33 23 10 25.7 CL/A-4 
B-5 19.0-19.4 29 22 7 27.3 CL/A-4 
B-6 8.4-8.8 32 22 10 24.8 CL/A-4 
B-6 16.0-16.4 32 23 9 27.6 CL/A-4 
B-7 7.8-8.2 57 29 28 33.8 CH/A-7-6 
B-7 21.2-21.6 58 28 30 39.5 CH/A-7-6 
B-8 6.9-7.3 46 27 19 27.9 ML/A-7-6 
B-8 12.3-12.8 59 28 31 36.6 CH/A-7-6 
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TABLE 2 - LABORATORY TEST RESULTS 
Boring 

No. 
Sample 

Depth (ft) 
Liquid 
Limit 
(%) 

Plastic 
Limit 
(%) 

Plasticity 
Index 
(%) 

Moisture 
Content 

(%) 

Classification 
(USCS/ 

AASHTO) 
Parameter Range 29 to 60 22 to 31 7 to 31 24.8 to 43.8  
 
 

5. SUMMARY OF SUBSURFACE CONDITIONS 
 
Eight (8) test borings were completed along the proposed levee / flood wall alignment. 
Topsoil was absent in borings B-1, B-6 and B-7 and reached a maximum of 1.0 ft in 
boring B-4. Boring B-5 encountered 0.5 ft of buried topsoil, classified as Peat, at a depth 
of 2 feet.  Glacio-lacustrine deposits, sediments deposited from glacial Lake Passaic, 
were encountered in all of the borings and ranged from 7.0 ft thick in boring B-1 to at 
least 25.0 ft thick (total depth of boring) in borings B-2, B-7 and B-8. The glacio-
lacustrine deposits were described as either silt, silty clay or clay. A notable change in 
color of the glacio-lacustrine deposit occurred between depths of 13.5 feet in B-3 and B-
4, and 17.5 feet in B-5. The soil changes from a reddish brown, above, to gray and 
grayish brown, below.  The reddish brown soils ranged from medium stiff to hard, 
whereas the gray and grayish brown soils ranged from soft to very stiff. The average 
range of consistency of the soils was stiff to very stiff.  Moisture contents varied from 
moist to wet, with an average condition as moist.  Boring B-1 encountered residual soil, 
derived from shale, at a depth of 7.0 feet.  Refusal occurred on shale at 14.0 feet.  This 
boring was the only one to penetrate residual soil. 
 
See Figure 2 for a Geologic Section across borings B-1 through B-8.  Test boring records 
are included in Attachment A. 
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1.0 INTRODUCTION 
 
Baker conducted a feasibility study for a flood control project for the New York District 
Corps of Engineers. The site is a wooded floodplain near the town of Stirling, NJ in Long 
Hill Township in southern Morris County near the Somerset County-Warren Township 
border.  It is 15 miles southwest of Newark, NJ and south of the Great Swamp National 
Wildlife Refuge. 
 
Proposed structural alternatives considered for improvements along Passaic Valley Road 
include levees, floodwalls, and culvert crossings.  A report entitled, Upper Passaic River, 
Long Hill Township, Flood Control Project: Geotechnical Investigation Report was 
completed in December 2002.  The report included evaluation of existing published data 
and data collected in the field investigation.  The field data consists of test borings, soil 
sampling, and laboratory testing.  The geotechnical investigation and report were 
accompanied by simultaneous efforts addressing preliminary structural design, 
hydrology/hydraulics analysis, and cost estimates.  Together, these studies provide a 
preliminary evaluation of the structural alternatives. 
 
The purpose of this Geotechnical Design Memorandum is to document: 1) geotechnical 
parameters (presumed) of earth materials, 2) an assessment of the stability of the design 
alternatives (freestanding sheet pile floodwall and earth embankment levee), 
3)Recommendations for reconstructed roadways, 4) seepage analysis through the railroad 
embankment, 5) preliminary foundation recommendations and 6) recommendations for 
further investigations. 
 
2.0 SUBSURFACE CONDITIONS 
 
A general discussion of subsurface conditions as revealed by the borings appears in the 
Geotechnical Investigation Report noted above.  Specific subsurface conditions at boring 
locations are indicated in detail on the boring logs and geologic cross section included in 
that report.  Subsurface conditions for the levee segment of the proposed flood control 
structure are indicated by borings B-1 and (near) B-2.  Subsurface conditions for the 
proposed floodwall segment are indicated by borings B-2 through B-7.  Boring B-8 
characterizes a culvert location where the flood control will be accomplished by 
enhancing the existing Passaic Valley Road embankment to form a levee. 
 
2.1 Soil Stratigraphy 
The predominant subsurface material in the project area, as shown in borings B-1 through 
B-7, is silty clay of glacio-lacustrine origin.  This unit represents the material upon which 
the levee will bear and within which most of the buried portion of the sheet piles will be 
embedded.  Fine-grained glacio-lacustrine deposits extended through the total depth of 
boring in all but boring B-1.  Boring B-1 penetrated residuum derived from shale at a 
depth of 7.0 ft.  In addition to this predominant material type, thin topsoil (1.0 ft or less) 
was encountered in borings B-2 through B-5.  A unit of underlying gravelly silt / silty 
gravel (probably fill) was found in borings B-4, B-5 and B-6 that measured 1.0 ft, 1.7 ft 
and 1.5 ft, respectively.  A 0.5 ft thick layer of peat was encountered under this gravelly 
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silt layer in boring B-5.  Boring B-8 near the culvert displayed a distinct stratigraphy 
consisting of alternating thick layers of silt and clay. 
 
A continuous push geoprobe was used to advance the borings and no SPT data was 
gathered.  Therefore, consistency categories were correlated with the direct readings of 
unconfined compressive strength obtained through pocket penetrometer readings on the 
sampled soil.  Borings B-1 and B-2 displayed very stiff to hard and very stiff 
consistencies, respectively, in the glacio-lacustrine material throughout the total depth of 
borings.  Likewise, the glacio-lacustrine material in boring B-6 was found to be in the 
medium stiff to very stiff range throughout total depth.  In the remaining borings, 
however, this material displayed a stiffer layer overlying a softer layer.  Although these 
borings ranged from medium stiff to hard in the upper layer, they all contained at least 
some soft material in the lower layer, beginning from 10 to 17.5 feet below the ground 
surface.  Pocket penetrometer readings, taken for each soil type, appear on the boring 
logs. 
 
2.2 Analytical Model 
 
Soil descriptions and penetrometer readings were plotted by elevation and the profiles of 
all eight borings were compared to develop a conservative but representative subsurface 
layering model for use in preliminary analysis.  The model derived from this comparison 
consisted of : 
 

5 feet of clay fill from 217 (top of levee) to 212 ft-msl (bottom of levee and base 
of floodwall), overlying 

 
 10 feet of glacio-lacustrine clay from 212 to 202 ft-msl, overlying, 
 
 5 feet of glacio-lacustrine clay from 202 to 197 ft-msl, overlying, 
 
 12 feet of glacio-lacustrine clay from 197 to 185 ft-msl. 
 
3.0 SOIL PROPERTIES 
 
Presumptive soil properties for the layering model used in preliminary analysis were 
derived from Table 1: Typical Properties of Compacted Soils (in the Naval Facilities 
Engineering Command Design Manual 7.02: Foundations and Earth Structures) and 
experience with similar soils. The parameters selected to represent soft to medium stiff 
silty clay  (CH) soils with an effective angle of internal friction of 15 degrees and a 
cohesion of 150 to 200 psf. These properties are included in the Attachments A and B for 
embankment and sheet pile wall stability, respectively. 
 
4.0 FLOODWALL 
 
Vinyl sheet piling, driven by means of a protective mandrel, has been evaluated for use as 
a floodwall structure as an alternate to steel sheet piling at the request of the Corps of 
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Engineers.  The floodwall begins at Station 3+50 and ends at Station 39+50 as shown in 
Figure 1. Actual wall height will vary from one foot to a maximum of five feet. 
The section analyzed consisted of a five feet high freestanding wall segment, reaching 
from the assumed ground elevation of 212 ft-msl to an assumed top-of-wall elevation at 
217 ft-msl.  The buried segment of the wall penetrates to eleven feet below the assumed 
ground surface to a tip elevation of 201 ft-msl.  The water level was assumed to be at the 
top-of-wall for the simulated worst-case conditions.  Overtopping was not evaluated in 
this analysis. The properties of  Shoreguard 950 vinyl sheet piling was used in the 
analysis. 
 
The maximum moment induced on the sheet piling was well within the allowable value. 
With an embedment depth of 10.8 feet, the deflection of the freestanding segment, with 
no tiebacks, was slightly over 1.0 inches.  A typical Retaining Wall Section and the 
extent of the proposed floodwall structure appear in the Figure 2 of this report. Wall 
calculations are in Appendix B. 
 
To prevent leakage in the joints between the sheeting, a gasket or sealant can be used. 
There are hydrophilic sealers (for example – Adeka Ultra Seal) that are applied before 
pile installation and expand when in contact with water. The longevity of these sealers 
has to be investigated further. 
 
The advantages of vinyl sheeting over steel sheeting are mainly related to the longer 
service life of the vinyl sheeting.  The vinyl sheets will not corrode, rust, crack or peel 
and are virtually maintenance free.  Since the sheets do not degrade the maintain a good 
appearance for an unlimited time, they would be a compatible feature in a residential area 
such as this project. 
 
Installation is facilitated by the fact that the sheets are much lighter and more easily 
handled.  Since they are lighter, they are usually wider than steel sheets and therefore less 
sheets must be installed, which should reduced installation time. 
 
According to the vinyl sheeting advertising literature, the cost of the vinyl sheeting is 
much less than steel, although there is little historical bid pricing to verify this claim..  
 
On the negative side the strength of the sheets is limited.  A much greater section 
modulus of the vinyl sheet would be required to resist the same bending moment when 
compared to a steel sheet.  However, in applications where the bending moment to be 
resisted is low enough that vinyl sheets can provide sufficient bending resistance (as in 
the case of this project)  the lower strength of the vinyl sheets is less critical. 
 
When the vinyl sheet can provide sufficient strength to resist the design moment, the 
advantages of vinyl sheets mentioned above, make selection of vinyl sheeting an 
attractive alternative to steel. 
 
The advantages of steel sheet piling for this project are mainly the durability and higher 
strength of the steel. In areas where the wall is in close proximity to vehicles, especially 
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snow plows, steel sheet piling can take impacts with less damage than vinyl. Guardrails 
are would be required for either wall. Steel sheeting is less susceptible to damage from 
vandalism and heat from fires. 
 
5.0 LEVEE 
 
A five feet high typical levee structure with 3H:1V side slopes and a 15 feet wide top was 
analyzed for slope stability using the STABL program.  Rapid draw down conditions 
were assumed for the worst-case hydrologic conditions, although these conditions may be 
unrealistically conservative for typical flooding which is likely to be too brief to fully 
saturate the embankment. 
 
Engineered fill consisting of clay typical of the area was the assumed embankment 
material.  The simulated conditions yielded a global factor of safety of 3.1 under static 
conditions, well above the required 1.5 factor of safety generally required for 
embankments. 
 
The preliminary location of the levee is between Station 0+00 and Station 3+50 (Figure 
1). The height of the levee will vary from one foot to five feet. Seepage below the levee 
will be negligible because of the low permeability clay foundation. Seepage through the 
levee will also be negligible is locally available clay borrow is used. 
 
6.0 GATED CULVERTS 
 
There are three gated culverts: at Station 0+00 near Boring B-1,  Station 30+50 near 
Boring B-6 and Warren Avenue, and near Boring B-8 and Western Boulevard at Mark’s 
Auto Service. In each of these areas the foundation materials are glacial lacustrine clays. 
With a preliminary foundation grade of elevation 208, the silty clays at these locations 
have unconfined compressive strengths of 2.0 to 4.0 tsf based on pocket penetrometer 
readings. Using the lower value of 2.0 tsf, the allowable bearing capacity is also 2.0 tsf. 
This agrees well with a presumptive allowable bearing pressure of 2.0 tsf given in 
military geotechnical references (NAVFAC DM-7). 
 
Pile foundations are an alternative because the ground water table may be above the 
foundation elevation. Wood or concrete friction piling should develop a 20-ton capacity 
in the silty clay if driven to a depth of 35 feet. At the Culvert at Station 0+00, the piles 
should penetrate bedrock at approximately elevation 200. 
 
7.0 PUMP STATIONS 
 
At this time pump stations are expected to be mobile units. If permanents pump station 
locations are selected, it is likely that foundation soils will be silty clay similar to the 
gated culvert locations. Test borings for final design should be made to determine soil 
conditions at permanent pump station locations. 
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8.0 IMPROVEMENTS TO VALLEY ROAD AND MOUNTAIN AVENUE 
 
Any road that must be raised and rebuilt, such as Mountain Avenue north of the railroad 
crossing and Passaic Valley Road at the proposed gated culvert near Western Boulevard, 
should be designed according to New Jersey DOT standards for width, shoulders, base 
course, and pavement. Reconstruction of residential streets should follow procedures 
established by the governing municipality. Subgrade properties will depend on the 
composition of available borrow soils and corresponding CBR values. 
 
9.0 POSSIBLE BORROW SITES 
 
Potential borrow site locations are unknown at this time. Potential borrow sites should be 
selected and investigated in the next design stage. 
 
10.0 SEEPAGE AT RAILROAD EMBANKMENT 
 
An analysis of seepage through the New Jersey Transit railroad embankment was done to 
determine pumping requirements for this source of backwater. The embankment cross-
section was determined from photographs because a surveyed cross section was not 
available. An assumption of embankment materials was made because there is no test 
boring information at this time. Although the side slopes are covered with crushed rock 
ballast, it is likely that most of the embankment consists of earth. The typical section for 
the seepage analysis has the following dimensions: 
 
� 15 feet top width 
� 2H to 1V side slopes 
� Track elevation of 216 
� Headwater elevation of 214 on the north side 
� Embankment base of elevation 210 
� Tailwater elevation of 210 on the south side 
 
Two embankment soil types were considered. One soil type is a silty clay similar to the 
lacustrine soils of the area. The estimated permeability of this soil is 1 x 10 –6 cm/sec. 
The second soil type is a sandy soil with an estimated permeability of 1 x 10 –3 cm/sec.  
 
The stretch of railroad considered to be critical with respect to seepage into the area 
protected by this project is the embankment length from Morristown Road to Mountain 
Avenue – a distance of 3100 feet. Seepage may also occur through 300 feet of 
Morristown Road embankment. 
 
The seepage calculations through embankment composed of either clay or sandy soil 
show a quantity of less than one cfs along 3400 of railroad and road embankments. 
However, if the embankment is composed entirely of crushed stone (permeability = 
1x10+1 cm/sec), the seepage total would be approximately 250 cfs and significant 
pumping would be required. The next phase of the project should include test borings to 
determine the composition of the embankment materials. 
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11.0 ADDITIONAL FIELD AND LABORATORY INVESTIGATION 
 
For the next design stage, the following geotechnical information will be needed: 
 

1) Test borings, standard penetration tests, and undisturbed soil samples at pump 
station locations, gated culverts, floodwalls, levees, the NJT railroad 
embankment, and rebuilt roadways.  

2) Test pits or borings in potential borrow areas. 
3) Laboratory testing for: soil classification (Atterberg limits and Grain size 

distribution), unconfined compression tests, direct shear tests, and consolidation 
tests for silty clay foundation soils. 

4) Laboratory testing for: soil classification (Atterberg limits and Grain size 
distribution), proctor density tests, and CBR tests on levees and roadway 
embankment soils from potential borrow areas. 
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UPPER PASSAIC RIVER FLOOD CONTROL 
LONG HILL TOWNSHIP 

MORRIS COUNTY, NEW JERSEY 
 

INTRODUCTION 
 

HAZARDOUS, TOXIC WASTE and RADIOACTIVE WASTE 
SITE ASSESSMENT 

 
 
The conducting of a Hazardous, Toxic and Radioactive Waste (HTRW) assessment is 
part of the overall site characterization conducted by the Corps of Engineers prior to any 
civil construction project.  This required assessment is in accordance with ER 1165-2-132 
entitled Hazardous, Toxic and Radioactive Waste Guidance for Civil Works, June 26, 
1992.  HTRW are defined as any “hazardous substance” regulated under Comprehensive, 
Environmental Response, Compensation, Liability Act (CERCLA), 42 U.S.C. 9601 et 
seq.  Hazardous substances regulated under CERCLA include “hazardous wastes” under 
Section 3001 of the Resource Conservation and Recovery Act (RCRA), 42 U. S. C. 6921 
et seq. 
 
The Scope of Work (SOW) for the Upper Passaic Flood Control project called for eight 
(8) soil borings spread out along the proposed line of construction for the flood control 
structures.  The borings were planned to be a combined sampling event.  The collection 
of geotechnical and environmental samples were to be from the same soil boring, which 
represented a significant time saving in fieldwork.  There were no plans for collecting 
sub-surface water samples and none were collected during fieldwork. 
 
PROJECT DESCRIPTION 
 
The New York District Planning Division-Environment Assessment Branch conducted 
the site investigation as part of the preliminary procedures for the Upper Passaic Flood 
Control Project.  The objective was to identify any potential locations of HTRW 
impacted areas.  In order to complete this objective the District contracted with Baker 
Engineering to provide sub-surface drilling and geo-technical analyses services, field 
sampling, and laboratory analytical services for the geotechnical samples and the Fort 
Monmouth Environmental Laboratory for the HTRW samples. District personnel were to 
be present to collect environmental samples and prepare them for shipment to the 
laboratory for analyses.  The investigation included: 

• Preparation of planning documents 
• Field investigations: 

- Geotechnical samples. 
-     HTRW samples. 

 
The soil borings would be located along the proposed line of construction.  The eight 
boring locations would be evenly spaced along this line and advance down to a maximum 
of twenty-five (25) feet below ground surface.  Samples for geotechnical analyses would 

 1



be pulled from the boring tool separate from the environmental samples.  Environmental 
samples would be removed from the soil boring tool, visually described and then placed 
in clear eight (8) ounce jars.  There will be preserving agents added to the samples, the 
preserving agent is methanol.  Two environmental samples per soil boring would be 
collected. The reason for collecting environmental samples is to characterize sub-surface 
soil conditions prior to final plans being drawn up and construction. The HTRW samples 
were collected by an environmental specialist from the Corps of Engineers, New York 
District office.  The geotechnical samples were collected by a field engineer from the 
contract A/E firm  (Baker Engineering). See Table 1 for sample locations. 
 
Being the area of proposed construction was the site of sporadic dumping of asbestos 
containing materials, three additional soil samples were collected from three separate 
areas for analysis on the level(s) of asbestos concentration.     
  
BACKGROUND 
 
A flood control project for the upper Passaic River area bordering the counties of Morris 
(north of the river) and Somerset (south of the river) has been authorized.  The project is 
located within Long Hill Township Morris County.  Within the township the project will 
pass through the communities of Gillette, Stirling and Millington.  The project will affect 
approximately 2.0 miles of the Passaic River’s northern side.  There will be no activity on 
the river’s south (Somerset County) side.  The project’s westerly end point is between 
Sussex and Passaic Streets south of Valley Road.  The easterly end point is by Poplar 
Street, south of Valley Road in the ravine immediately west of the new Town Hall 
complex.  
 
There will be no river channel modifications.  Flood control measures will be 
construction of earthen levees and installation of vinyl sheet piling. 
 
There are two potentially large environmental factors that could have a large impact on 
this project.  The first factor is the presence of asbestos within the potential line of 
construction.  Prior to this flood control project there was a federal Superfund site located 
in the township.  The main source of contamination at this Superfund site was asbestos.  
Asbestos was used to make shingles and siding, any off spec product or waste was left on 
site or used as fill material in the lowlands adjacent the Passaic River flood plain in the 
communities of Gillette, Stirling and Millington.  The source of this asbestos has been 
remediated and closed, but there exists small piles of shingles containing asbestos 
throughout the township.  The small piles of asbestos encountered within the potential 
line of construction are primarily crumbled bits of asbestos containing shingles.  The 
asbestos is in solid form and not prone to being eroded or washed away by flowing water 
because the places it has been dumped in are areas away from the river and not in any 
high water channel.   
 
The main concern with this asbestos along the potential line of construction is possible 
exposure of construction workers to air-borne asbestos.  Considering the construction 
methods proposed for this flood protection, the small quantities of asbestos found, leads 
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us to conclude this material should not be a major factor during the construction of this 
flood protection project.  There are managerial procedures and protocols that can be 
implemented to reduce the potential of exposure to construction workers. A letter written 
by Mr. C. E. Defendorf, New Jersey Department of Environmental Protection, Dam 
Safety Section, dated April 24, 2003 (Attachment A) concurs with the District’s 
assessment of the low risk potential from the non-friable asbestos presently along the 
proposed line of construction. Table 2 shows asbestos content in the samples to be below 
action levels. 
 
The second potential problem is the presence of arsenic in a large concentration at one 
location (B-5). Normal arsenic-in-soil concentrations for this area of New Jersey is single 
digit parts per million.  One sub-surface sample had a level of 78 parts per million (Table 
3) , the other nine samples had single digits numbers.  This sample is located on the edge 
of a paved parking lot to a commercial establishment adjacent to the right-of-way for 
overhead high tension power lines.  The maximum allowable arsenic concentration in soil 
is 20 parts per million per the New Jersey Department of Environmental Protection Non-
Residential Direct Contact Clean-up Criteria (NRDCCC).  Upon discussions with the 
state and considering the location of the samples and the desired end use of the area it 
was concluded the high number would not be an impediment to construction when that 
time comes.  There are engineering and supervisory controls that can be employed to 
reduce the potential of exposure.   
 
Testing results for semivolatile organics, pesticides/PCB’s, and volatile organics are 
shown in Tables 4, 5, and 6. 
. 
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